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Publication Title: 

LIQUID CRYSTAL DISPLAY DEVICE, ITS DRIVE METHOD, AND SCANNING 
LINE DRIVE CIRCUIT 



Abstract: 

Abstract of JP1 1352938 

PROBLEM TO BE SOLVED: To reduce the frequency of reverse drive to reduce 
the power consumption required for the reverse drive in a matrix liquid crystal 
display device and provide a display of high quality never causing flicker, vertical 
luminance inclination or obstruction in display of a moving image. SOLUTION: 
This driving method comprises dividing a scanning line into a plurality of blocks 
by a scanning order control circuit 1 , performing an interlaced scanning within the 
blocks and a progressive scanning between the blocks, and supplying a data 
signal recombined according to the scanning order of scanning signals by a data 
signal recombination supply circuit 8 to a signal line drive circuit 2. The signal line 
is driven so that the polarity of the data signal is reversed between the adjacent 
scanning lines or adjacent picture elements. 
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^01/N(c<K«Six, R«iE»t:fls3i(BMtftO«* 
t^*<7)l/NlcHiM-T'S»^t* { T'#l.. -k 
mmZMWcoyn -y ^Jc^MFJI-SfllfiRCov^KWU 

zm±zitz>zbtf?$&. 

[0059]$ hiz, HvmnmmzH- tzr-? 

ft-f (ffl^«E) Sr. BWrt-**>4>R±?«l«* (ft 

t^B2«t) srffittst, immsmttzmmx\ 

«3tfcv^THl 1S.I^H1 2l3^J:d£. «A^* 
;p±<7)B*ft^ol614*« 1 7 v- mm:%.tilf H 7 h 
mm®cr>%&b®®CDW!.W.b%*) . 9uxy-?1f>y 

fee, ^3taB»<o*RfeM* (Mk) . .lray^afc 

0 £0^*l|c0*iitSr N * ( «R ) f: -ffltf - K ; y 

hR«»*sttC*3tt'?) 1 7V- ASfcOcOffiteKlGlI] 
»4«M/ 2 HIT'S. & LT. *«Bflo«^KUaa 
■tl>IIM^©ltC^-rJ:3lCM/NIl]i^S. ffiot. 

*^oiS^ro 2 / N fcilWiW* c: fc * ? T'# & . Mi . 

Ntfmtco^i,zimmmmmmmm*<o h y hRis 
ig»^^ii^^i/N(cffi^$n, mmmmom 
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[0060] i£E8R0)j£aaWi, #^/P-7W"lf# 
[0061] ♦SMfltJb-j'CU:. ±xitf>J: o&KiM 

[0062] dcoj: 3 3r»SW«flJ«fc:E tfcfl^f * 

z&KT-mzftmimz&m*). ^m<oms.m 
wu-t&zkwm. zlx. %mm:%w-thtzMz 

[ o o 6 3 ] $ t>iz. ttfowmmmizx o , M^m 
fevM&ZT-fis^nKmznwLx -s7 v c 

&zt M&<7>m^wmm&x'i>m*f& 
xhh. 

[0064] ±Ml%&imW®mzi5^X 1 7*u ••/ 

w<rfi&m<n*m: i y\s-J*mz®*)%t*imtt 

& £ k £ J: 9 , »ihii^co^tc<i7 - o ? 4 X£ 
< LTRWMBtff ajlHlWjt^WtBWW-* k 
ftK, WM8x;<0®&l l zii7'tiv?*HX£>bZ< U 
Xim*t toW>M&£&&fi5Z k lz£ OMS^tfA 

txmmm^i&mtmmncoimt *>s?>x&<m 
[oo65] m^a. 7&£mmw\s\mzt$^x i ? 
t-ttztizx*). miimntfv < y wm^ztix 

L . k H«tf)Jf iteHEfcfr 3ik(cJ;0 »B£ 

B«KK i k 6 . 
[ 0 0 6 6 ] $ fefc, JJET-*fi#*»;lttfcGIKfc 
*27n??^T-*M#HSt*S.X*y*«B£6 

8¥&t>t3l 2 ^;l^-r^6«S<o-^rfc:»JC LfcT— 9 ft 

-r^k^T'^l). ftoT, 7l/-A>tW57<7 
7**yHS;iTVvfcv^*xA£;fc}Vvtt, TVff-f 



ix. ^ya^9^-cmimsmmm2mmmi 

[0067] *mxr>%mmm®mzh'>xit. 
m.Lxmvrthmamni'y v vvx? mtxa 

V-7YVVX9 <n&W)\\ LX-gKlzEMZtlX^ 
h. i/?YV ! Jx9<r>$r%$\\mzftj)rt*-/y r 

^oajjj sraHRWteif htt^ammm z mix \ > 

4. &m\<n i s7YV\sX9*mKmtZ*h 
ZblzX*) &7n 9 ftxm 1 ^-X^ISfflf&V'liS 

^ o mt i k (c J: o . #xo >y ^ nx'^i^myu 
9fflX'CD7E&mmtzz>. tfz. c\<7)i&&®.m®m 
a. mwjgmmmmtmzmttnmtmx'm® 
^imxht. 

[0068] 

imvmmmm art, ^wn^mmmm^ 

^x. tmi*mi*#e>mttb. 

[0069] ( mmm ) m 1 ii#n*t$!s^ n y 

[0070] z\<m^mmt^mm%^m-h 
tz#><r>x4 v+yrm^k ixTFTzmwzm&>** 
iv i , mmmm 2 . mmmm 3. 9 -ay 
nmsto 4 , mmm 5.7-9 m^w < y 7 r 6 . 

^aEJI*UUilIl]K7, T-^fi-fiffl«itt^l5lS88l?2:ffi| 

Sk|S)«k-r&Ik* { T^4. 
[007 1 ] C<0?Kft*^ia«c*5V^T, 121C*L 

[007 2] (1)7*0^^1*1X^1X^2^- 

t/i!L^2rffi\ 7n- / 9fSX'imi7'v-y9 
izmZ>-k%£&*MtRlt:®X'dZ<07'a y ^(cJS^S 
^S^&StR-?-|>«J: 3 ^^ffllSriSlfp-tl.^awa»J«I[Hl 
BTfcffltt-CV^Ck. (2) Bf^JW^T-^d^S: 

»t» t ^eihcwjc Lfcii#ic«#x.T ft weis 
0Bt«*&-rsT-^fi^fi#x.tt*&iiiB8 ^fistrv^ 

4 £ k . ( 3 ) ?S£*&lfBi9®8&a*. 7n -y ? i*)^ 1 9 

ratliXo «y ^ rtO^SE^ff o 7t^T»:<7)7a 
>aE*ff ^ ^KSfca LfcHWMIljRk v^i £ k . 

[0073] a±.commzx o s 70 -y 9 nx-wmvm 
Lmmvyv -,9m:<m&£'fio zkwx'%.&. « 

■ot. mi ^-7°&r/^2^-rx-T : -^fi^ofli 
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1 o o 7 4 ] sutf . a? i ^/w-TjgaaasfcR-r 
sis t « 2 //p-7-7gs*8$f c**- s^aes t m% i 

[ 0 0 7 5 ] $ fcfc. MB? *ft#«TJII 1 

[0 0 7 6] ££T, ££4f«<7»£M#,. 1/n.y 
94 yRCWIfcWi^H -y hRlglgiS^^tfettl. 1 7 

u-a sfc o <7)«iitsfiiflisc* < M/2 mx-h h<r>\,zn i 
x. *mimmfc£z$)-&izim/N®t%icDx\ s 
teiBifttcff d flaws* srt«*coy- h y j ysomnx 

*»*&«)2/Nfcl!WW-*ik**T**. ff. ££T 
[0077] JSTiC. £<^Jfc3Sj^O»jSfc:o^ 

[0078] z<nmiy$&kmwiizt5^x , 

$^I.T-^<i^{is flitf 1 8t'y hofs^sHi* 

■C*>0. RGBO#fe#6t*-yh-CflMi$*l*. £"5*§ 
ft^-ISIBi)l5lSS2t Ltii&h'-y h^H-F? 

[0079] MlZtVfc 1 8 t>y htf>T-*ft# ( R 0 
~R5, G0-G5, B0-B5) ti, T-^fl^ffl^ 
•/7r6?:^LTT-^fi-fffl#xffi*&lilK8tj*^ 
S. 

[0080] f-fammtmm s t a* § 

•Cl*¥»iia*fi-C«ai^flSi<?>n. ff-fiWftHSS 
2lZ$%i}tlZ, 

[0081] SSbWvU 1 coS*««i, H2 2&t>'H 

2 3 ic* Lfc^waAss^at i: Hwwirac* o . 

fflitf 64 0x4 8 0B^ffifig; (&BSteRGBC9 3 F 
•y Mf^) «01 0. 4SVGA (Video Graphics Arra 
y) b-t&Zb&VZi. 

[0082] {&Humm»2\i. witf 6 tr-y 

i/*^H5-fA'LS IT'£>9, 122 6^1^^^^ 
&f*Wfctt. ^-rtt^tttSLHl 689F*B# 



[0083] y- hfi-tmUElK 3 14, /o y ? rtW 

«tf«ufc* d -y mx'<n%&t mm: 4 a 

[0 084 3 HRC, flS3tW)y-hK5-fALSI<Ort 
gfJEISSti. H24^L-/cJ;3 : 2rl^iJW^7hlx^ 
* TUMiS *lT ^ h<T)X\ £*l£ m^X 7*Q -y 7 rtt'W 

aw a *m^7"o -y ? isi^sfcfr a £ t awe 

f £T, «OI««fc*iV^TMtH2fc*tJ:3*' 

6. 

[0085] £<^tEtMBMliIK 3(4, 2*W^7h 

2 1 1 2 2 , tti*aiRfflfSaiHlS82 3 . 
s/7^24aiXia*X-y7r2 5«t*>4>fllBR$<tr^ 
4. y7M/^21, 2 2(C{4^3lEJlS«lJffll|llK7^ 

1, ^n>y^<l#CLGl, CLG2t7.^-hfi^S 
PG1, SPG2t*^^?fcitTA*$ix, #^7 h 
U^'X^ 2 1,2 20tti*{4tt!*3i*Kffli^a[l]!83 3 $r 
it LX-£.mzVKHi/ 7? 2 4 fttf aja^ 7 7 r 2 5 

jsassitTv^s. aj*s^ffli«raiEi»2 3T'(4, ^ 
2 2o3t><o-#offla* t aHRS*u ^^fsy^fi-^G 

O Ntc J: 0 ^ 2 4 ^>iil) . 

[0086] £04p ; 2:[ll!flffi)«^4n{f, ATJfl^C 
LG1, CLG2, SPG1, SPG2, SEL^G 

ON£«i:f§5£-f6£i:t;:4 , 9. royfftcDmtfMl 

TE&tT-nyrfflvfe&tzmmt&zttfX'tz,. m 

^Sft-^a (SL1, S L 3 ) *«ja«$*UtaT« 2 7 

iv-yimm^zm h izim& b < s l 2 , s l a > 

^IBrCttyny^rtO^«» (SL1-SL4) jWH 
S?**lT3&>t«^)7*Q y ?rt*>£jta6* ( S L 5-S L 

8) tms&tih. 

[0087] i23i=, imamw&3£.m-hf4 s 

££X14, lyo-y^i/iO^^a 
«*M 7d .y j? Sr 1 § L^S, 
7*0 -y ?IBfcl«83fcaE+S*£0>*4 $ y^Wts'LT 

[0 088] £OH3K*r4at=, X^-l-ii^SP 
Gl, SPG2at/^D-y^fI^-CLGl, CLG21: 
m-3^X : s7h\-' : JX?2 1, 2 2*^fl#Al, A 

2, Bl, B2, •••sW^KSil, £tl^^fi#fc 

ati?«#s e Latx^ 4 5 yym^Go n ics^^t^ 

SI8SL1, SL2, • •**7*Uy7rtT'(41*fc^{Z 
W«L^2$n, &7n y?#)HI»;*6£$ft 
4. 
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[ o o 8 9 ] 9 a 5 ymwmmx'ii. mxcomm 

7f$mtmiZ. AflSftfcRSHI^Hsync, Vs 
[0090] ilSMSIIMS-rii, #0»aJfc:#£$:ttE 

[009 1] T-*<f#fflA*>y 7 r 6{ia»OA*.y 7 7 
[0092] @EMMIfl!Pn7tt4^(C«(t&mm 

[0093] iOsefcHMWHBTT&SSftSffi^fc 

[ o o 9 4 ] H4 (c, nt£M®mm7c7)mmm 
[0095] zcr)j£mmm®miz. tmtf&Mtin 

[0096] £0)04 c7)^aiWJ«|IlS6 7 TtiWj Ztl 
tz9 A 5 y ^fi^ SPG, C L G&tf gjtlSMi^ V s 
y n c *»£R(EB»<7)fcft<0W«HS#P 0 L&t/^SJI 
SatWc07taft»«0^^f Sy^lf-f-CLGK CLG2, SP 
Gl. SPG2, SEL V GON#4u$;£;fl&. 

*i«WWl#POLJi«^«W»llI»2K:3a/5>ft, *M 

S^^CLGK C LG 2 „ SPG1. SPG2, 

sel. Gomtiemmmm\z^hixh. 
[ o o 9 7 ] 0 5 k. f&mmmixm-h 9A% 

yfCD-mZ^-?. ZZTlt. 1 7*0 -y?3fc OOtSIE 

tsa»*«4*T\ ro^rtt i uts, 
[0098] cwEast^iatc. sy^JfJPE] 

S&4*>f>CO^ D -y 7ft^C LGSl/X^- hft^-S P G 
KXC*V vt 7n -y ?1M XNWfttofSlflBV 1 BOA/P 
XSr&£-$-£fi# N/2&l/*T-f W"f®Sto»&Oft#D 
CLG**±jfi3*l€i:£fc:2M SV/lttCLGL c 
LG2. SPG1, SPG 2 » SEL, GON, POL 

ff&tLZti. ;n^«i^ut»sLi, s 

L2, ■■■tf7uv9ftX'<?>l*iS%cr>ffiU : Ml,J&t. 
fro, 7n-y?|BT'OJ«^3lEtCj:9jfcaE$*U. ££ 

t% Rmmmm^ pol Ajmiwi«»M>tthi» 
[0099] T-fm^*mtm8te*wMz&v& 
70 -y ^iarc<o)i»5aEt:*tja- lt^-*^***** 



[0100] tfJRHTi&fctlT < *?-*«9*>W!** 

tf<mt ft * . iiftte 2 7"D -y ? * U SM0««&B 

T* 1 ?, 1 7*oy^4H»&a^fflk LT. B9<01 7 

tKSft: D*>H*R* q . 1 B*ifc OWh'-y b»£ r t' 
vhtttb. 51®. 2 p q r t* y h«0> * U gfijftl* 

Bt=sr*. xmmmo&stztt, ira-y? 

mWBdG&BmZHbt&t. 2X640X1 8 

[oioi] mei,ZT t —^m^mtmm8<r>m* 
[0102] z<r)7—?mmmi&te®9&8ii. #7 

y? 6 1 , 6 2, 63. f'3-r 6 4 . JuK*S6 5 . 6 
6, 7/1^-71/^6 7. 6 8. 7 1. ^ 'J 6 9. 7 

MWia»4*»6o^-r sy^fi^-sPG, clga^7 

>*6 lKA*S*l*fc«fc^'f S^fi^DCLKi* 
**?>9 6 2£.*J)Ztit. Z\<r>ij*jy9b ItcJ: OA 
7J $ fufcjJc^iaiJBHS-f »7 V h $ titl 7*o y ^ (c l 
13 wnVI/X 5 ff-ff-BLK *<4«Six 4 1 mz . 
DF. F&^LTiyn-y7«{-:^l* < RlEtl»fI^-0 

DD-BLtfWW. -?-LT. CiXfeWfi^iHt 
L"C, ^-^ iyn-y^^c7)^MS:^o^^'J 6 9. 7 0 

[0103] ##a^ffl^t 'JT'fcL W^ST Kl/X 
^ijT'M<i>iX'C<ST-^fl^-* { DATA i n*i)i^ 

^■9-7 lSr^-L.T^aj$^TT-^fl^DATAou 
t «<A'9IUntl!IK 2 tciM^ni) . 
[0 104] ZZX\ T3-y6 4\i*^y?6 3frh 

thtdlt><7)i>0)X'h*) , W^-tfROM (Read Only Memo 

■t&ZttfX'ZZ. 

[ o i o 5 1 T-?{m®*wim8<7)®mm 
6£.7Kite.i>e>mfc$ivr. mumm<t yum 

y<i yt^nyr-xYA y ■ 7r-XhT^Y (F 

i fo) %xxT-?m^zwmi-z>iim 
[0106] zz£x-itMm%mfre>i"( s 

>-^'$"ltJPH]S84 . 3et(BM»Eil72SWff"-^«*fi* 
#i.mffi8{CO^TiftBBSrffoT§7t*^ LS Iflsfci 
£oTtt£«+OVvtf'*ia»2'OXIi^fc l f-«y7MtL 
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[ o i o 7 ] ^mmmnm^m^mmco^if 

[0 108] H7RV'08{±7'o-y^tf^X^#^4* 
Jklf 6 ft 4 j££iROj€£lf k Mfc^iVl. 

<n&mn<ow&5F$mx'hh. h. .ift07&tA*08 

TUfMBfcflMyc^-ifcftfc, 8X1 2BfftTl8j££ti 

/i* y ? cursor by? xis^^/Koffltov^ 

[0 1 0 9] ££>H7&tfH8fc*$WC % ljtSISLtO 
HSKoStttt^T PI tT* 0 s SSfcEKSfuta 1 ? 

my- hy-i ymmm& t nmms y# 

WBifc^v^tKSK-t* Z b * . 

[ o 1 1 o ] 09 a, 07£*tjfrf himsmmm 

ii S L 1 ~S L 8 t^lgiBiftai^ft^P O L?);M S V 
aif»|6j«ft«fiV-OPST^tSlT**. - 

ft09£;fcvvc. 7ay?ftX'li'£5.lizmi-?fr-7j£ 

mmt&27>v-Timmbimw.%tixi*i5* 

msmav-opsTti-^Tfcs. 07, 08&I/0 
4 *<7)^-&t<i^*<oy- h ? a vmMmv&.<r>*$& 

0)l/2b% r ). 7ny?i)-4X6&7)1%&liZl l ffi%cr) 

y-hyj >mmm<£<r>%&<r> 1 / 3 1 . 

[0111] HRfc, #»EftifcH£S5§Sfifc:fcv>T 
<» B ^^Bft2/Nk$:-l> (N**MBW>*£) . - 

4 <o-c . *mtmm<mi^7^mizxni£mmwnz 
n 0 m&mi) *ft.mmmi*mv> 2 /n izmi-z 

ktfX'Zh. 

[0112] zzx\ mm%ztix^h£?%£m® 
nmmLimzftmmkfmiW.xu. \/2?v- 

J*M^zbK^xmW)7\'-&tfW£^X%K%tlZ> 
Z b 0 . »B*S*fcfc^TKfcX^B»&fl:£ie£ 

attj wcut, mt^tt use*** a ta^n y^rttc 

1 7*a -y 7 (cBUgSfu SftB«^i^(c^# KcfflK 

mtz±tzzbii%\.\ 

1 0 1 1 3] flU *^M»«f B a^BCt3^ 
T . 7*n «y Xfc*$ < Lfc*££UMBa*tta 
HS^j-fk* 5 i ±0 i: 0 »cSrl><0T, ffl;Ufi9jtB3:£ffl 
1"l>ffl&T1iXny;?+MXSr*£<lS5gU ttBAtt 
fcftjfrf &EJfrCttXn >y 9+TA XZ'bt} <m3£t& 
&mgmzfctX*.M%7'ns7VAXZM1R?l 



[0114]$ 7U-ARCffi»#5S; j teBffift 

»w« t^a&ff 0 m*comits$&mm.x'it . 

fcwcii, 1 Xo -y 7ft(cBffittwgBt&#ff;bftl>£ 

znxozmmijmmmnmmtzbtf 

X'ZZ. 

[0 115] CftidK. *HM»?S B B B *^Slc 
«^^ft^»ft*^iSB««^^fir^k«{=, fiawy 

- h yA yRmmfi&zttKxxmzmwiMtt: 
fffit&zbtfx'th. 

[0116] {%mm.2 ) ^mtmm 2 tfcttss* 
© 1 x-mtrnmi d cigiH-s <oc»lt . ishs^ib 

[oii7] #mmm2X'mmztiz>*tfomfflffiai® 
Mbixu. m<om&$&mmbm<?)i><7)zm^& 

Z b b<X% 6 /n 7 fttff-CO&jftHHHEfcSft 
[0118] ift»|<d1E«H»ll]»*fflV^T . fl^tS^ 

RmmwfA syytzftMixttft'm&Acmm- 
izbizx<9. Ac%E<r>wmmm*mmwim<7) 

tti^WSKMimbh z b s . 

[01 i9]0io(i, mmmixmmifzm7izn 
sat &%.&®mm®$&mj) s l 1 - s l 8 1 mmm& 
^ki^po l<7)9a 5 >y, wttfiwmmiiLv -op 
sTz^-tmxhi. zwmioizis^x. ywin 

X'te 1 *fc & IzmVM Ljg&tfftbtl. 7a -y 7 fflX'ii 

m&jg&tffrbtixti 0 . mmmm^mmmmm 1 
t mizmxvy- vyA ymmm^^co^T)- 
tztox^z. m&mzwmztihmimEimmmm 
1 bWimx-h*). nmmmi b®mzj-yv*e)giLtz 
*v i k ^ . 

[ 0 1 2 0 3 S <bK. i<?MWBBJB2<0*&Ktt. 
«ffiS:ACffi«rr*ik(c«tO, AcmBE^fiB^^fft 
ft-f-^|g»lIlS§fta3^l«EKiB&*ft-Ci. %MCEP 

EftK54 a'LS I Srffl^T<i#«UB»liI»<0fi3Xt» 
ft5:0S;k^T'#l). 

[0 1 2 1 ] »11 kPl«{c. /n»;t-( 
X^N3^ft*itfRCSB«ffllHRS' 2/N CI 

k*<-c-#, mmmmmmmz^xm 
*cr>y- by a ymmmzfr ? m&m^wizit^x 
2/mz&m-?z>zbtfX'%h<?>x\ JzW&i&mw&i 

iLt:?m-thZbffX'Zh. 

[0122] ($j&gjB3 ) *mtmB3izm?>gx 
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mwmui&t mx-h i tov ^xmmz . 
[oi23] *mmB3X'ii. m-mmLkiz&^x 
m®i-immtf®mitKi:i£om®zti&<7)x\ m 
^mmms&t ix h -v hR&miv&mn k^^al 

6 8 b Fm&mt&z t wx°$ h . 

[0 1 24] HI 1 Rim 1 2(i7*Q -y 
4 6 ^(Om^Zti it h m&mwfc&U b ffltim' t* 

/W±<!0#B*OffittS:^tSI - Cft4. d^Hl IS 
tf01 2-C«K9i*tt#fc-*-Sfc*>fc, 8X1 2B*T 

[0 12 5] £0)01 1 St/Hi 2fc*$WC, BWR-t* 

o , xsceh $ i yiv-r^mm a csw- & 

[ 0 1 2 6 ] $ feC 7n -y > RTti&SttH 1 

a t 8 2 *0l/-:7MK» b b mWZtlX 

1 *fc # mmm L%mmt>n . 70 7 ? m-rajR* 

4 *coW&lzim$:<v F y h s«Baad5r*<o«^) 1 / 

2 fc & 0 , rn^n-fx e #<Z>*&£Kteft#tf> H -y h 
RCBBil*3JW>*£<0 1 / 3 1 $: S . 

[0127] xmmmmwm&^mwu. mztbn 
mtf&m&x'mh s *i * . mmmz9uxv-9<n 
>y%^fmmmx'b*) . i5StLho*s«» 

[0 1 2 8] $<o(=, *Hfm^^**^SKfcV^ 

-fSO-C. J!i«^Sllfc:Aiitftt*OH 
•y hRW»^Ojg l f B ^^atit^TffiM9m^ft 

[0i29]c:^J:3t, *&raiflto%ft$^9£ 
[0130] ( mmmm4 > 0 1 3 tt^njsjgjig?) v h 

[0131] ^& B B B **l§Bt4, ±ES8W0B«1 - 3 



[0132] xmm&mtz&^x. 0 1 t^Lfcwt 

D-7 (GDC) 134, 5 fefc, 7^nm-yt 
(MPU) 1 Se&l/^t'J 1 3 7 s 13 8#VMJ? 

[0 133] tit, 1 3 7(iROM (Read Onl 

y Memory) , ^tUl 3 8(4RAM (Random Access Me 
■ory) X'fo*)- V4* ? nTot -y 1 3 6SW * U 1 
37, l 38liH-f-yricJMWtSix-C^Tt>J:v\ 

[0 1 34 ] 01 3W»ft«^S6JttK:fe^"Ctt. 01W 

»&EI»8^, 7U-A^tiJ13 5Sl/GDC134t 
«ffl$-ti-|»^t* { T#l». Wlxtf . 7W-A^y 1 3 
5 *>feco^^fflr- ^ ( Z Z Tit l8h'7M Zm&& 

-tmmK m&^vicoT&miznmths.oiz. c 

DC 1 3 4£mftZ^lttC07n7yAi$jE£ft?Z 
b1fiX%h. ZC0GDC*mfc%it&tz#><7)Tny7Jx 
(i, ffl«, ROM?*.^^; 1 37fcA-?TV^. 

[0 13 5] /-b7*7?i/t-yt*3yea-^ 

[0 136] GDC134^±af4«kp*«tE?: 
rt» LT ^ & Of . W i if 0 6 fciS tfc J: d 

o-gp^ftjD-r^. i t iizi. om,izmm(ommi:nh z 

tifiX'th. 

[0137] *mmmcom£k7F$ffiizii^x t , ± 

[0138] (^jfe^® 5 ) *n«6^ffii 5 izmzm* 
m:mmmi±.mztm® 1 ^iywejB4 1 pi«t#> 

HSBBffi5T*<i7n-y^Hf-fXN<y)ffl$ril^-r 
[0139] Z<7)£ o C7o >y XNWfflSr^t 

-tsfcAtcii. Mitr. 01 3^ayH*j«iii»7&^ 

GDC134tct3^T, lyn-y^'aJtOOitaHiRS: 

vfyWWJyrii. mta, S^ttlosn7 
4 1 -6 3<oj: ■3fcBR*affl-mrm#fc*s*s£fc 

[oi40]Hi4(i, ^mmmzmf^^amm 

®& 7 v)m&.£-ffikftuzmx'b & . 

i o 1 4 1 ] zzx'i*. j&Ejm*m70>m£.ffl 
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hiitzrmfvUfrij+jvf i 4 3<r>ii*jy?yD3) 

iffpfc:MPU13 6<oaj^-M 4 23&««BRS<l, 3 

J:"33:EIHaWcfc&->'0*S. 
[0 14 2] C«0J:a^rig»flMtfcMPU13 6fc«# 

MPU 1 3 6(CJ:-5Taj^^-b 1 4 2fc7n-y?-<M- 

XifflMZtih. ztuzt*). 7u«,7*MXK<nm 
[0 1 4 33 j^. «aWBC»-f SUtStlft^^tBffiWJD* 

[0 144] .r^Uci 1 ^ lfjhH**fci3Vvctt:/n>y 

[0145] J2UJMJ UfcJ: #»feff»« B B B fl 
fcSEtflJ 9*£ J: 0, 7n.y?lMXN<7)fiia< 

[oi46] ( nfM3s 6 ) xmmmm 6 ctsft* a* 

[0 14 7] ZCD£ot,z7zi-v7*MXNCDmZiy\' 

-j*ft-e2wm£®&imt-t&rctbi,z^ mm. m 

13<05QE)m»GI»7&tfGDC134fc*iVVC. 1 

xu - y 9 m. o cojzsm&kfct it:#>com*> *rs 

9 blX. 2WHO*»»'^»&Ksrc&6ro^5"r 

ixi&. mm* mm^iz^ifzkitcTny?-? 
w&mwtxmfeX'zmiz-r&zthX'Z. xa 
txmmixijXw 

[ 0 1 4 8] 0 1 514. fflf#<0*ffi.8rfflV^*&KoV^ 

[0 1 4 9] 28«0)7'n7?lMXN 1, 

N 2 <D £> £iMJftt.?> ^iSWt h is-X > XfflW® 
mt. i)^y9\3^>mfVVX9\5b\iZ^xmi. 
%KX^h. ±fz. Z<r>tdh<r>i/—Xyx : r~9^Mx. 
X^hls'JX? 15 6 tCM P U 1 3 6<oai^-h 1 5 



9*t\ 5 7fc«KS*l3t-*^aj*!|f-M 5 3tC^o 
7 XN 1 £>¥#0)<IN 1 /2#*lft£3ft, ffi^co 
SttiK-b 1 5 4fc7o.y?-*MXN2<?>¥#<D<lN2 
/2*<ift^$tL7tH]Kflt)«t^oT^&. 
[0 150] ClcOia^lsIKfltfiKtMPUl 36(CjS# 
^T-D^ASriiJp-rs; b izX 0 . IfflfMIti: 
MPU 1 3 6t«fco-Ctil^-M 5 21:707^ 
X<F>i/- T-yxf—S'tm^ixl. ZtllzX*), Xa 

•y xNcomz i y\s-j±fox'2wm-z-hz\btf 

[0151] CiiK J: 0 , fc£ 1 Bffl04>T\ IfiblSI 
SW5W5rC*jv^Ttt7'o -y XNWfflSrft^tiSS 

Srortcfcv^(±7"o 7 xncomzWt'HzW&lx 

[0152] JSUJtffl Lfc <* a fc . 

J:*ttT 1 7 U-ArtTi/n 7 9^4 XNOft 

aattothzbtzx r ). xv-v9-v4XNcomtfm%. 
ztix^h^izitKx * r)-mmmmtMtbfem 
m^zmmtz z b h . 

[ 0 1 5 3 ] 1 7 W-Art-CSlig 

^=5r7n7?^XSr2«^i:LTijiBJL^*<, ^"f 
Li> 2 ffl^CRSS^ ix S t <0Tt4«r < . 3 WHULhT-* 

[0154] ( nsg^s 7 ) mmmm 1 - 6 -cuss 
stsas i rfr-ri&tim&vns 2 x>v-x 
%mm&ttLx&X)v-xm'\mHmrtio z t 

lz±r)Xn>y? rtf 1 *fc S cO?Rt>'® L«^ff o «^ 

tov ifctf, *mmmm 1 xu&xiv-xnx- 
1 #fc # ojRv^g L^s&ff d £ t i 0 xu 7 ^ F*nr- 

3**JSW«^aU^2Eififa*^fc:ov^»B^4. 
[0 1 5 5] HI 614, Xn<*9frQ3lf&%emm 

imiZftoWr&lz^X. m&k<ry£&mbw.&^* 
>v±.(?>&mm<r)W&*7F.'$wx'hh. zzx-a. ixa 

o«t*«y- h 7 a ysMm^^bmmff)WSt^f- 
yiz^i^^ix^i. 

[0156] ZCOm 1 6Ci5VVt . 1 ^SB«±OH*W 
@tt(4^T |3] tTft 0 . 3SfcKM$*ufcSS 1 ^/U-r 
TgSIKff a t Jg-t 6 ^3lEtS fc & 2 X)V- XHmW®- b t 

rt-cttssttB i xiv-x^mm a t m 2 ^^-7-^ 

SEHI¥ b t ^!Sa$iXT#^-7 , rtT' 1 OfWf 
tt L1&&fifi*>ti . 7*n 7 ^ r a n'(4l«^^4* { ff fcixT 

[0157] ;<0J: d'Sr^ESrffd*^. ^^BtHBi&Ifil 

i. tlx. mixfr-xj&mm a 2^ 
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W«l4He**fc*fc. ^2»-7-^SIIi¥bS:l* 
[0158] ^M^OffiA&rcKiEtZgvvc t, , ± 

sists t wm%f]wmm±-th z t #-e# * . 

[0 1 5 9] ft. *SSM0B!!fc:t$vvt. 7o??|*rc<o 

mmmt m<7>w£>w->mz> z 1 , m 

1 ^-:rjfcaHMB i: ^ 2 ?lV-7femM b 

[0160] {%mms > ±fan&fc^® i ~7*«i i 

ttHLfc**, *l«»8tt8'Ctt 1 7n -y ? Sfc 
[0161] 1 7o -y ? Sfc 0 *>£S6Rft N jWSRW* 

TT&mmtm 2 yiv-ritmm t comwmvxti 
[oi 6 23 «!ot. \7v-> / mtz y )mmmm i 

^0»* t **«»fc&*fc«w>, £*tt&l3IKffil*tt 
6. 

[O163]017t±, lyo-y^i^OO^BHISN 
*< 3 wc. h^Ts^/kb 

[0 164] Z<7)mi 7iZH^X. l7£2B»Jtf>B**> 

im%m aizmtz t62bh t^29>v- rimm b t 

JSt 6 ££K t -CJiStt^T* I) . * IX , T'O >y ? 
A(*JT1±Stl 1 ^-7M»8a*«jtt jg«$ixT 1 * 

-Tj^mm a tmzm^ fix 1 s 

S&WTfcfU 7'o -y ? StliliiJ^a^fif^ii-C ^ * . 
[0 1 6 5] HI 7 J: 3 te. KCSSWatHfc 

0 . RWmizW 0 f&tf&i tfi!3|W) 1 / 3 tcffi^T'S 
6. 



[0166] Httfc. 1^7? §fc 0 «jfc*tt»Na< 

*»«o*£, Rte»ig«^*^*^ B B B ^^aoi 

$&mcDi/wzimztiz>. 

[oi67] xmmmnmmjt&Wizto^x t . ± 

«^ t fiiX«)li t W±t !> Z t ifiX' # S . 

[0168] immm9 > ^jbb® BBtt 

Sf aSl^m 2 b *«atR§^l)|lHff S-iS» 

[ 0 1 6 9 ] m 1 8U\ *llllfi^©lCfcft&»*cO^ 

[0170] ZCOM 1 8K«^T . 1 ^2H±^)B*cr) 

•y 9 &xm 3^7? rt i yn-rfcMm a IC 

a-f 6^(E«G 1 , G3ffiAzm&KX 1 
If US LfmtPRtoti . m 2 7"n -y 7 4 
l4»2^-7 , ^«B»Sb(CR1-6^lBBG2. G4*< 

•y^STtiliiJi^E^ff^iXTV^. 

[ o 1 7 1 ] hi 9«\ *&mmztoVhi&Ba!Bm 

0B!6»feoaj*G 1 ~G 1 6 £@3tMBttlslK*>&aiiJ 

G ( i ) ttfeHIIBI(iEIB*»feo i#B(7)aj*. BP*>; 
i#lO^lBtt±<0TFT*«^y«fl|i:«r6^>f 

[0 1 7 2] Zcomi 9izjfctJ: dt. £51, 

•y ^ T{4« 1 rfr-Tfemtm a ^5fe(cM«? L , -eixt 

i?5«t&m2, m7vv?x'\m27)v-rm®M 

hZfozmtR-tl. m<r>mi 7av?l l zt5^X®mzM 

tRznt>j£&® k Kwfn -y 9 izt>^xm%Hzmmzti 

(mttfG4tG6. G7tG9. G 1 2 t G 

i4) tx'T-?mm)mtmmz%$>cDx\ mm® 
mmm $ t» tz&m hzt tpx % i . 
[0173] \mntzMz, 07 iZTjkttmmth^o 
7?rai ^;p-7*3£aa»» a t » 2 ^-riaai 
mbt comtRMtm t iz L^m^m^mz^ ^x , 0 
2 0 c£aEtRK»Qiftft>&aaift g 1 ~g 1 6 1 m ® 

[0174] ±EH 1 9&1/02 0«Jt«*^. 0 1 9 

m 2 0 tfM8-&tik^T 1 / 2 1 % h Z t tffrfrb . 
[0 1 7 53ft. *Hf£^©9 Hfc^Tti=&7"a -y ^ S- 
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1 0 1 7.6 ] *^^#a(±. £aE*S£#7n 

tfK^zmkftt i ^-r^s&sfks^ 9>v 

tz&X'mfi<r>7iv~-r i z b t£>4coT\ &7 
)i-TftT'<nm&\mmzmfezti^\ mm. ±ie 
mmm<7)Xoizm<x^ifr^xtx<. G3, g 

K G4. G2^G1» G3, G4. G 2<7)<fc 3 

[0 177] S&fc, #7*n-y^ig<7)^4)li(COV^Tt. 

¥fizm%ztii?. nmimzft^x i J: < . jut^M ut 

[0178] iMmmm i . 3-9x-\m&**>v±. 

&'^-»,z%z>ii ) £iz^xmuzi)K mm&m 
^ux&m&tKtxotzixhx^. zco^xh. 

#fl-f ll«tcmixtt'|5l-ffitt £ 4 )V-7<n 
ftJitfMziMiZtihZbi.zZlcDX'frhX'bl. zti 
lz± 0 s K7 hraaBl««i:B«oWt/^->fc» 
4.Ik#T'£4. 

[01 79] *»«Ci3Vvt, #yo-^5r«(£-f5^ 
C J)47'0-y^ <0j£*KR j5f*flW>7*0 -y ? c^S MUR 

li . Mffltz l o<*>7*n >y ? vyg&mtfW* hztlz 
&4. tfUi. #7'ov^o^BKR«:»ira*fe* 

[0 1 80] SMC, JjUiOWBBIBTtt. 10. 
VG Att«Oi$ B B a i!|^S£ Wet oTlMJLT £ fc 

mmm^mtt^ h o ? xmm.&m^mm.±mz 
miz<mm'rhzttfx'$z>. w-h. Kmmm&mt 
1-4 v h u ? xmv>m&mmmnxfoix\m&^)V(n> 
mmw&mimL. m&m^-v. t/^n/*?- 

[0 1 8 1 ] -y^yymTtLX^T^lVyr^ 

u^vh^y^x^^fflv^it^T'&i.. mz, %m 

3lSlUBtilIlISfr^-9«millK k B* b 5 V 5>* 9 b £ 

H-««ejifc-*«fcjBi«-r s z k & & t v > s fta 
a<#>4. 

[ 0 1 8 2 ] $ h *»B^W3fcW«J=flr1i«»*T*4 

jmmmm®m>7-9m^m*wmtii®m&>m 



[0 183] 

immm timftUcXot^ *mizx&m 

k ft fc . R«K»tff 3 flWMfcfj * fflffl LX*ffi%ffi% 

mmxmmzmmt zzbtfxzz. mz. j-y?~> 
9W*~ v -fivo v t- a- 9*?im i ® mm.m<nmmz 

btfX'^h. mz. »*«7tEttW*»!BfcJ:6«^ 
*cOK-yhR!ieiBi)^O^t|3]«t. 1-yV*tf£ 

-9$:i&m?zzbtfX'Z&. zbtz. mxmiztm 
<v*mbz j; 4 it^tcii . 4 7*n -y ^ m^m 
himm±mw*m<'c\btfx$ h<nx, x o-i 

«B«0**^f#4 d k 4 . 

[01843 tf^JS 1 1 izfmn*m£.x hm^z 
\t. %mmwmb?-9mmim&®&tm 

lX^t(0X\ 7ay9ftX'cmv : Ml,%&&V ! 7'a y 

?m<VT&&$:®%izm®'tz> z b #-e& 4 . 

[0185] 11^ 1 2 tgSttW*56HBt J: 

ttftnmcr>m&t:T-9m^co%.mzmMixis7 
hz&&zbtfX'Z&c?>x\ ffiEcom^wmm 
z%^xmfti&mw<oi&3A vitzm&z bwx-% 

4. 

[0186] mm 1 3 fciE»W*3!9ifc J: 4«^tc 
1 7*n -y ? ifc 0 <7)^«JIO*^Sr 1 7 AfitiC 

tKf a ?»sm7] **(SJc»Bjw 4 1 &iz s mmm^za 
^xmmm*&nt:mm&zbvxz2>. ^t. m 
m*ftmzmtxmmm.j]ni&®b»WM<r>ffi!Tb z 
^?>x&< mw-th z b tfxz 4 . 

[0 187]«O«, l7n-y^S/cOO^SI8co*R 

* 1 7is-j>ftX'm®ts!mx'f>&nx\ mmw < 

«iRI6»(cff 3 iHWB* Z*Uzm®-f 4 k ftlc> ®J 

B^coa5^f(SI6B^ I a«Sr5|«-r4 £ k 

4. BffirtO«*rt*KJ6fcTifiH1|y)*5fflaS 

k «B»cOliSf t «r i 0 * B«B*» < Vmtl Z b ^T'# 

4. 

[0188] gl|$)fi 1 4 tie«W*»WK J: *«^tc 
t±, r- ^ ft#«#i ^^PJISS^BS 27D7? #<7)f- 
^<t#5rS»-r4^^ l JSrfiixTV^40T\ 71/-^ 
t'J^7 7 -f vtX^VZffiz.X^tc^i'X'rMzti 
\^X t,; 7o .y ^rt-C^WBL^ESff a - k* { T'# 
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I. 

[0189] *ffl&&&HSm®tt£.i>'>Xlt. 

mum <y ? mvco^^mm^^ z t # 

im i ] mmm i m&m*mmwimffi&L$:*tm 
[02 ] mmm i ^ B B B ^^stt3tt-g»^at^ig» 
[03 3 mn%mMm®wmftf>94 s 
[04 3 mmmmicom^m^mmizmim.mm 

®KOfl|j££jjrr0T"*S. 
[05 3 02W^aEWJffll|lIKW®^<O^^ Sy^Sr^ 
-f0T'&6. 

[06 3 IOI^Jlll<0iKA«7RRatt}»tST-^fi^ 
ffl*#ittt&lHl«}W»J«S:^-tHf *S . 

[07 3 mmm i oauis^ysai c*jtt&?aBttw5t 
«it ?s B 3 B ^'^u±c7)B*ffii4**i-0TS)i» . 
[08 3 mmm i tojwts^sBttJtts^iBtt^ 

[09 3 07ic^j4S-rs^a*iw^a^^ sym*? 
0-tfcs. 

[01 0 3 SHBBJil2W» H ia^SBt:tJJt6^E»w 
[011] gftftA 3 cofo&m*&mzmhi£&&<?) 
[01 2] HJfi^©30?S H 3 H ^gaiCfcttl.^4^ 

[01 3] HlH^4(7)^ B 3 B ^^a^WBSffi^Sr*1- 
[014 3 HH(S^®50?S B 3 B ^*glCfc(tl)^li$i| 
[01 51 HJ6^60?g^^gtfc(tS^Sira$iJ 

[01 6] mmmi<r>m^^mmzmi>^m.<r> 
mm. t m^^±<^mmm / &^-tmvh & . 
[01 7] mmm8<nm^mm.i l zh»h^sm> 

[0183 mmmm9(vmgk$i7msizt5ii&m:W;C7) 

[01 9] Sai0BJB9<oaA«ipSaifc:ti*t4?aElMB 
-f0T"J>&. 

[02 o 3 07<ojg B i^^s(=fctti.^aaaiHai2iK 



[0213 mnm&m^wcoiimmtiL&K-tmxt) 
h. 

[0223 jRsi^^s^Bsr w » t msmm 

[02 3 3 »J^<*/i'«H*aMjat£**H"C**. 

[0243 ft^m&mmmizmzimmmim 
mm^tmx-hh . 

[02 5 3 t£*0$ B 3 B f!i*§£ffitfctt *S£3Ha<Oj£3lE* 
4 Sy^Sr^-r0T'J>l>. 

[02 6 3 r^^^^«fi^ig»)lll^m«&^t 
0"C*S. 

[02 7 3 yu-ARCiawrS^ftajpiglciiJtt 

S^«l^S)iIt?S B 3 B ^^±<7)H*«ittSr*i-0T' 

[ 0 2 8 3 y- h y 4 >Rffimttnm&&mwiz 

0-C*!.. 

[02 9 3 K-y h J^Bil^afflUM&i^ff f t £ 

^mco^mtm^^^^mmmm^-rmx'h 

[03 0 3 £M&»iraU£**4«^tttfcfr8cfc: 
[fif^>iftBfl] 

1 j»a^*/p 

2 <i^-H»[HS§ 

3 7t$iHiBi» 

4 M S^ttWEIK 

5 mmm 

6 f-?P1^7 7 7 

7 ^s)i$ij»n)K 

2 1.22 yni/y'X^ 

23 anjummm 

2 4 

2 5 &J}>U7t 

4 1 i/ybU'JX^ 

42, 6 1, 62, 63 tf^y? 

4 3 f^HBB 

6 4 fa-/ 

6 5, 6 6 flDgfS 

67, 68, 71, 157 ~?)\>^r7V9+r 

6 9, 7 0 

134 GDC 

1 35 7l/-A^t 'J 

136 MPU 

137 ROM 

138 RAM 

142, 152, 153, 154 ffifltf- h 
143 yufvl-rtVij+jV? 
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1 55 V&ti*7V9 



156 



mi ] 



[03] 



7 s - *M ( 

gag ^n^Bg*! 



ejus* 

Hs/nc - 
Vsync - 

cue - 




CIG2- 
SPG2- 



22 
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B2 
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CLG1 H 5/7hl/y^5A 1 01 

SPG1 -1 A3 , A 2 ; w ? 1— ^ 

I j I I -- — 



I I I I 

SL1 SL2 SL3 SL4 
c< & * S b 
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[H5J 

8PO 
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SL6 
SL7 
5L6 



J~L 
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JLJL 



J1_JL 



JLJL 



JLJL 
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J~L 



ir~Lr~inr~irir _ ir" u — ir 
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[04] 



[023] 




su 



clx 4=cs 



X 
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[08] 



SPG- 



CUG < 



CLR 
CLK N 



BLK 



Jt 



CI 
D Q 



W-BL 



DCLK CLK 



CLR 



CLK 



63 



Decoder 

Pi 



65 



67- 



MUX 



DATAh- 



a 



i 



,68 



uyx s 



\iAddrws WE 
Di RAM Dot 



Address WE 
Di RAM Dot 



70 
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Y 



71 
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